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TPM541 series

Frequency Bands
» One SKU for all, Supported Bands are
configurable (B2/3/4/5/8/12/13/20/25/26/28)
= Only Bands 2/4/12 are enabled and available for
this device; all other bands are disabled via
software when sold/marketed to the USA

Data

= Data rate:
Max throughput UL/DL (23dBm): UL:
375kbps/DL: 300kbps (peak)

= Protocol stack:
COAP*/IPV4/IPV6/MQTT*/HTTPS*/LWM2M
PPP/UDP/TCP/TLS/DTLS

= Firmware Download Method: UART, FOTA

Electrical Specification
» Maximum RF output power: 23 dBm
(tolerance 20.3~25dBm)

Power Consumption
= PSM flow: 1.3uA@3.6V
= eDRX (81.92s): 40uA@3.6V
= [-DRX(1.28s): 1.5mA@3.6V
* Transmission (23dBm): 150mA@3.6V

Interfaces
= 3 x UART port (1 reserve for option)
= 1 x USIM port
» 1 x PCM*
* 18 x GPIO (maximum)*
»1 x USB 2.0*
=2 x ADC*
»1x12C

*Reserved for the SKU supporting embedded MCU.

Cat-M1/NB Module

General Features
=L TE eDRX and PSM supported
=Low power consumption for longer battery life

Key Benefits

» Extremely Compact Form-Factor

= Ultra Low Power Consumption

=OpenCPU & Rich Interface Design for
System on Module

= Multiple Internet Service Protocols Supported

* LTE-M and NB-loT Dual Mode Supported

* One for All Design Supporting Multibands

» Embedded GNSS and Cellular Positioning
Technology

Temperature Range:
=-40~+85°C

Supply voltage Range:

=3.1~4.3V

Package:
= LGA, 104 pads
=Dimension: 13.4 x 14.6 x 1.85mm
=Weight: 1.0g

AT command:
=»3GPP Rel.13 LTE Cat-M1 compliant

Applications
=Utilities: Smart Metering, Smart City, Smart
Grid
=Tracking: Asset, People, Pet Trackers
=Remote Monitoring: Traffic, Environmental,
Agricultural
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TPM541 series Cat-M1/NB Module

1. Introduction

1.1. Document Purpose

The purpose of this document is to introduce TPM541 series EVK and to provide a design
reference. EVK also enables users to make a prototype on TPM541 platform which resembles the
actual target during the design and build phases of a project. It makes the design efforts of a
user simple, cost-effective and fast. Various interfaces which is included on the board make the
development board ideal for a wide variety of applications. The EVK leverages the capability of
the TPM541 LTE Cat. M1 cellular module and provides access to a variety of interfaces including
UART, USB, USIM.

1.2. Kit contents

® Three USB to Micro USB Cables

TPM541 series EVK

One SMA-type LTE Dipole Antenna

One SMA-type GPS Antenna (except TPM541S)

Figure 1.2 Kit contents

SERCODM
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2. EVK functions introduce
2.1. EVK Interfaces

Table 2.2 lists TPM541 series available interfaces on EVK for reference .

Ilnterface Note

IUARTO/J3 AT commands UART interface, default baud rate: 115200
IUART1/J2 Console Log UART interface, default baud rate: 115200
IUART2/J7 CLI/Firmware upgrade UART interface, default baud rate: 115200
|USIM/J17 SIM card slot, supports 3FF, micro SIM card

IP5 UARTO to USB/external MCU switch jump.

P2 UART1 to USB/external MCU switch jump.

IP1 UART2 to USB/external MCU switch jump.

119 Reserved

S2 Power switch when use DC input of J1

18/)21 RF_GNSS interface

16/)11 RF_LTE interface

1 5V DC input

Table 2.2 list of TPM541 series interface

SERCODM
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TPM541 series Cat-M1/NB Module

3. Starting with TPM541 series EVK

3.1. Hardware preparation and setup

® Attach the included antenna to the SMA connectorJ21

Plug-in the included DC adapter to DC Jack J1

Or each UART to USB cable.

Plug-in 3FF SIM card to J17(back side of EVK)

Switch on S2(Power switch) to turn on the module.

There is no need to turn on S2 while using USB cable to power up EVK

Module PWR1 LED will be lighted when power EVK successfully. After modem boot up, the three
LED will be lighted.

Figure 3.1 LED status

SERCODM
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3.2. Software preparation and setup
® Prepare and install Silicon Lab CP210X UART to USB Driver, Version 6.7
(Please access Silicon Lab website to download driver.)

® Prepare Serial Port Terminal Tool (Putty, SecureCRT, Teraterm..etc)

3.3. Starting to access EVK and TPM541
a. Turnon EVK
b. Connect UARTO to PC via USB cable.
c. Setup Terminal tools, please refer figure 3.3
(COM port: com port will be enumerated on Windows device manager)
v EEE (COMFLPT)
i Silicon Labs CP210x USB to UART Bridge (COM4)

d. Setting Baud rate for UARTO: default is 115200.
@

By

e Ay e

P s
LEET ] = i o

Figure 3.3 for putty setting.

e. Opening terminal tools and sending AT command from UART.

SERCODM

Wwww.Sercomm.com 5



http://www.sercomm.com/

TPM541 series Cat-M1/NB Module

4. Button/Jumper introduce
4.1. RECOVERY button :

This button is used to enter boot ROM mode for firmware upgrade and recovery system when
device cannot boot up by some reason.

Please visit Sercomm technical support website and issue a ticket when you have problem with
booting up your TPM541.

4.2. RESET button :
This button is connected to PMU_SHUTDOWN pin for initiating power cycle that resets the
device or shutdowns device. (For reset function, please pull low button at least 100ms)

4.3. WAKEUP Jumper :

This jumper is connected to PMU_WAKEUP ping and is used to wakeup TPM541 while device is
under power saving mode.

When there is no traffic, TPM541 will get into power saving mode immediately when remove the
jumper and TPM541 cannot receive and deal any commands from host. Please plugin the jumper
to wakeup module and send AT commands.

4.4. JP18:

This jumper is usage to power by USB or DC(J1) when plugin. When user want to measure the
current consumption, please remove this jumper and connect to HV_BAT&GND pin header with
current meter for monitoring the current log of module.

SERCODM
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5. LED status

5.1. Module_PWR1 LED:

For VCC status indication.
® ON:VCCis present.
® OFF: VCCis absent.

® VCCis provided by 5V to 3.3V LDO.

5.2. Module_LED1:

Cat-M1/NB Module

This LED is controlled by PMU_EXT_ALARM pin, it can be used for alarming an external host.

Output

Conditions

High

Active, LS, DS

Low

DHO, DH1 and DH2

5.3. Module_LED2:

Reserved

SERCODM
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6. Special hardware configuration pins

6.1. SWD(JP17):
TBD

6.2. Isolation control(JP3):

3.3V to 1.8V level shift ICs(U3,U10,U11) control :
® H: Turn off level shift ICs

® L: Turn on level shift ICs

Default is connected to Low.

6.3. Debug Selection(JP12):

HW pin for EJTAG chain select :

® PD for MIPS chain.

® PU for ARM chain.

Default setting is internal PD in TPM541.

6.4. Anti Tamper(JP11): TBD

User can connect PMU_AT_OUT to PMU_AT IN in order to protect its device or module from
tampering.

Default setting is floating on EVK.

SERCODM
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7. RF matching diagram example
LTE_ANT port is the primary (main) antenna pin and carries TX and RX signals.
Connect 50 Ohm transmission lines from this pins to the 50 Ohm Primary Antenna/Antenna-
connector. Figure 7.1 shows the connection between LTE_ANT port and the antenna connectors
please also follow up matching network to fine tune antenna matching.

RF Connector
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Figure 7.1 RF matching typical circuit.
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8. Firmware Upgrade

Please access https://supportiot.sercomm.com/ to download and install PC Tools for local
firmware upgrade. And you will find ImageBurnTool in program after finish installation.
ImageBurnTool is used for local firmware upgrade via UART_2
In the mean time, please also download images that have two parts need to be installed in your
PC/Laptop.

® RK_02_01_02_00_xx

® TPM540G_05.00x

8.1. Install RK firmware image

1. Please create folder “RiceKrispies” under C:\ProgramData\Microsoft\Windows\Start
Menu\Programs\Altair Semiconductor
This PC » 05(C:) » ProgramData » Microsoft » Windows » Start Menu » Programs » Altair Semniconductor

ES
el

Mame Date modified Type Size
PcTools 2/30/2018 6:02 PM File folder
RiceKrispies 8/20/2019 1:08 PM File folder

2. Install RK_02_01_02_xx which downloaded from Sercomm support IOT website
RE_02 01_02 00_43 8/20/2019 1:07 PM Application 16,616 KB

E| Flease review the license agreement before installing

RK_02_01_02_00_48. If yvou accept all terms of the agreement, dick I
Aaree.

!A.ltair Semiconductor Ltd. ~
Click-wrap Agreement

IMPORTANT - YOU MUST READ THESE TERMS AND
CONDITIONS CAREFULLY BEFOERE INSTALLING
OR USING THE ALTAIR. SEMICONDUCTOR LTD.
("ALTAIR™y SOFTWARE ("SOFTWARE"™). BY
CHECKTNG T AGREE ™ YOI ACKNOWTIEDGE THAT ¥

SERCODM
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4. Click Close after instgll!i_r\g_c.c_).rr_\pll(.e_tgd.

Cat-M1/NB Module

J.!" FE G2 00 02 00 48 Sefup: Completed

| Complasad

GEENENENENEEENENENENENNEENERENEE]

Srow dedsdy |

5. Unzip Sercomm firmware image “TPM540G_05.00x.zip” that downloaded from Sercomm

support loT website.

AppF W _Magh bin
CordfugFibin

perimap.ien

vrnkbmade sk 1250
rpsHeader_hpckup bim 1250
TR W T

ui_iie fa

ug_heFeud

6. COPY all files and replace files under folder path: C:\Program Files (x86)\Altair
Semiconductor\RiceKrispies\RK_02_01_02_00_XX\Images

Note :

a).For 64bit windows OS, the folder path is

“C:\Program Files (x86)\Altair Semiconductor\RiceKrispies\RK_02_01_02_00_XX\Images”
b).For 32bit windows OS, the folder path is

“C:\Program Files\Altair Semiconductor\RiceKrispies\RK_02_01_02_00_XX\Images”

Thik PC & OSIC o Pragusm Fie S8 « Sl Semecondusies « Reokiapies & K020 52 00 2 miges
AppFa b b LIS N N i R
Cilrges s | =4 Fepilace o Seip Ria = .
& _coAnecing
Comgmaanig B i Do o < i la
AT ish

vyrklegdermen |
Wi e Bag]
uart et 1430 |
u-boetdn
u-best B fs
s gl fmry_piell
TR R
bl i
e REfw

The deitinalstn has 8 Hles with the aime names
w -Replace the files in the destmation
= Sklpthese fles

J Lt me decides Tor ssch fabs

o pdsky b b 1o L] B i

SERCODM
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Cat-M1/NB Module

Now, all the necessary firmware images are installed well in your PC/Laptop.

8.2. Environment setup

Local upgrade is flashed the firmware through local UART_2 port.

Please follow this instruction step by step to setup your environment for upgrade.

8.2.1. Open your UART_O with terminal tools.
Turn on EVK

b. Connect UART_O to PC via USB cable.

c. Setup Terminal tools, please refer figure 7.2.1. COM port: com port will be enumerated on

Windows device manager

v § EEE (COM A LPT)

i Silicon Labs CP210x USE to UART Bridge (COM4)

d. Setting Baud rate for UARTO: default is 115200.
@ e

ey

8.2.2. Setup BootDelay time to 10s

Before we start to upgrade firmware, TPM541 need to be configured the boot delay time to 10s by
sending AT%SETBDELAY=10 through AT port(UART_0) to make sure Image Burn Tool has enough
time to put TPM541 into UBOOT mode for firmware upgrade.

o

Ry LIERE ] = i e

Figure 7.2.1 for putty setting

8.2.3. Connect UART_2 to PC

UART_2 is also used to upgrade TPM541 firmware, be sure UART_2 is connected well with USB cable

between PC and EVK.

8.2.4. Enter U-BOOT mode

a. TPM541 series firmware upgrade need to be executed under u-boot mode. So user shall login
UART?2 to interrupt boot-up procedure and force TPM541 into u-boot mode for flashing image.
After reboot the modem, the modem boot delay will be 10sec. Please process the steps as

below.

SERCODM
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TPM541 series

b. After power to the module. User need to “Hit any key to stop autoboot” within 10s and you will
see “#” prompt that means TPM541 is successfully into U-BOOT mode.

14 N | g o i)

Before starting flashing image, User need to disconnect the connection between UART2 and
terminal tool.

8.3. Firmware upgrade with ImageBurnTool
This chapter is introduced how to setup configuration of ImageBurnTool. ImageBurnTool is used
to upgrade your TPM541 through UART_2, please make sure all steps are done.

8.3.1. Setup “ImageBurnTool”
a. Execute C:\ProgramData\Microsoft\Windows\Start Menu\Programs\Altair
Semiconductor\PcTools\ ImageBurnTool.exe

SERCODM
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Ciltair

= rew

e e A

=

— g

i B

b. If you already have installed RK image well, ImageBurnTool will detect latest RK image
automatically in “Version”

RE_02_01_02_00_43 @

Version

c. Please go through all steps of chapter 7.1 again if tool cannot detect firmware version.
Or you can select the version manually.

Version RK_02_01_02_00_48 .
RK_02_01_02_00_48 -
RK_02_01_02_00 43
RK_02_01_01_00_59
RK_02_01_02_00_39

L1 Systemi -\ 0501702 0035

[ ] U-Boot|RK_02_01_02_00_33
RK_02_01_02_00_32

[] Flexible ric_02_01_02_00_30
RK_02_01_01_00_39
RK_02_01_02_00 28 v

Then you need to select images that need to be upgraded.

Here we recommend to upgrade all parts EXCEPT “Configuration FS”.

Be Caution, to upgrade “Configration FS” that will cause all calibration data are erased after
firmware upgrade.

d. Please select “System Header, U-Boot+Env and Flexible Partition Map”, above three images
would be auto select, once your click any of each.
And Application FW, Modem FW1 and Modem FW2 SHALL be selected as well, Modem FW1 is
used for CAT-M1 firmware and Modem FW2 is for NB-loT.

SERCODM
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Warning, DO NOT select Configuration FS, in case the calibration data will be erased after firmware
upgrade.

8.3.2. Setup “Burn Options”
Currently TPM541 series only supports Firmware upgrade through UART, USB hasn’t supported yet.
Please select COM NO. With UART_2 and also enable Flow Control with RTS_CTS.

8.3.3. Start to upgrade firmware
a. Click “Burn” to start firmware upgrade

b. After click “Burn”, ImageBurnTool will pop-out tip to inform user to reset TPM541.

SERCODM
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Please reset EVK by push “RESET” key and close box immediately

Reset Your Device 4

Please reset your device and close this dialog box immediately
after reseting.

Cancel

c. Starting firmware upgrade.

- reprarn e’ i i’ rsgellon T ool Logoeng UL ogfied 608 20019 15 &8 1749

Rk Samuon Fosc D05 Lo 00 S pelris L ocsf lempime DR tep

3 & bpmdteamy| 02 Rassdy b bsnarep fhovmidl! dhewnboadd ' | with 4

i W ek e R, 57 01 03 K

1 “irariem | F Rasdy o ey ke simamnicsd ] wih treoan BOC

L Progpare e o b5 ' AHar Samiconduictor FBiceinnpen'i BX_32 01 &2 05 43

o ilaade fui b befae ] 7

d. Upgrade status check, you can find status report at left-bottom side.

Wit anee

&:Iﬂ vid AP el e o devior . 0N Corpdeseil] I
SERCODM
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e. TPM541 will reboot automatically after upgrade complete, and it will take around 3mins to do
configuration. Please check AT commands response in UART_0 COM port.

Wirite: loadb modem_ el

Exact I A hpatiermi 25 Ready fow binaey Jepnmil] downdoed ' st lirmeecat 3000

CiProgram Files (236 ] ARer Semiconduciod Ricekrige 8K 02 01 0
wl

el T e

SERCODM
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9. Message view and Debug view usage

This chapter is introduced how to use message and debug view to investigate and collect log from
TPM541. The message view is used for monitoring the Network message and debug view is used to
collect TPM541 modem log for Sercomm debug.

Before starting to use message and debug view, user need to setup “Configuration Tool” by follow
instruction step by step. And both tools are using UART_1 for collecting logs.

9.1. Configuration Tool Setup

Please connect UART 1 port via USB cable between TPM541 EVK and PC well.

Execute “C:\ProgramData\Microsoft\Windows\Start Menu\Programs\Altair Semiconductor\PcTools\
Configuration Tool.exe

a. InProducts page, select correct RK version that downloaded from Sercomm supportloT website.

3 Abtwir Configumation Tool — }C
s - Ul Detect Ports. 5 Defsult Config
Produck  (emersl  Sockets - Driven  Veomoos

Froduct b ne RX 02 DI_0Q 00 &8

e UZE mieefece 1350 ]

Mo wermd ssgs |:|

SERCODM

www.sercomm.com 18



http://www.sercomm.com/

TPM541 series Cat-M1/NB Module

b. In General Page, select UART_1 COM port NO, Click “SAVE” button then clicking “Restart and

Close”
% Alsir Configuretion Tool = !
] Save @ Uneda Al Gl Detect Ports | (£ Defaul Conlig
Frodocls Tenenl  Socket  Divesrs | Vo
M e of FW BEH Logs (Bytes) L0000 3
b Count of FW BIN Logs A 5
e Comnt af PW CEW Logs 5 .:
FW Lags Pah (Tedul i smpty) |
FW Logger DB Path (Defanlt of empty} ’ '
D EMUY 1250 N
Devics FW Lo Lnteefocs COM163 wt
Device BTO8 Logs nterface nane w
Dwvers Dwlvag Tnechues §CL1 BRI e =
Devaos AT Inwrface fiane w
Dievics FW Logs Band Rate B2 w
Dwvics FW Logs Flow Coutral M
Devipe 1250 EMUK Band Ease 921600 w
Sawe Rl sl Closs

c. Click “Yes” to save changes

Altair Configuration Tool

0 Would you like to save changes?

SERCODM
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9.2. Debug view
a. Please execute the clear all session file first

"C:\Program Files (x86)\Altair Semiconductor\PcTools\RemoveDebugData\RemoveDebugData.exe"
to make sure that the logs is latest and press “Y” for processing.

Cless Al 5

b. After setting up configuration tool, user can execute “C:\ProgramData\Microsoft\Windows\Start

Menu\Programs\Altair Semiconductor\PcTools\Debug View.exe to collect and save debug log.

ER-3"1 L e L]

SERCODM
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9.3. Message view
After setting up configuration tool, user can execute “C:\ProgramData\Microsoft\Windows\Start
Menu\Programs\Altair Semiconductor\PcTools\Msg View.exe to collect and save message log.

9.4. WiresharkMSGview

9.4.1. Install Python and Wireshark tool

WiresharkMSGview tool can used to collect packet with installed wireshark tool in user’s PC.
Before executing WiresharkMSGview, user need to install python and wireshark tool in PC.
For python, user can access website below to download python 2.7 version.
https://www.python.org/downloads/release/python-2716/

9.4.2. Enable wireshark configuration by sending AT command

a. Afterinstalling python and wireshark, user need to enable TPM541 All2msgv configuration by
sending AT command at%exe="config -s modem_apps.LteSniff.All2msgv 1" via UART_0O com
port.

="config -5 modem_apps.L

b. Then performing ATZ to restart TPM541 to enable All2msgv configuration.
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9.4.3. Execute AltairWiresharkMSGview

User can execute following path to run program.
C:\Program Files (x86)\Altair Semiconductor\PcTools\AltairPyTools\AltairWiresharkMsgview

Cat-M1/NB Module
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9.5. Collect Logs of modem

It is the modem logs of Altair format.User can capture the logs via UATR2 and provide the files to

SERCOMM AE for analysis.
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a. The logs should start at modem boot-up to the end of test and save it. You can press
“ENTER” bottom and get “>” symbol to make sure that the modem is work.

SERCODM

www.sercomm.com

22


http://www.sercomm.com/

TPM541 series

JL 1, " :I‘I‘ul:l rE_tx¥_lnterrupt _ for uact
LINITIC ) Lallirmg lrg_movelnterrupt ToHH20 )

CINITIL A, B20E Open UART-A base = BxbcllESE0E cfg
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¥ bBlocking mos

[rapeap_ L a——_

y S | | e | ]

L | e |
bbbl LoLEL

] Ltels|ver ] i,
Ist AT cmd: AT .-_iIH"ﬂ""-[L[L'.'HlL

b ] ——
I EEE =

b s o Lo L D Lo T |
(O T T
[
[+8
e e

(L]

b. We use the “TeraTerm” as example and choice “Log” for saving.

S
L o B I
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g e L JL 1. s :ITul:l re_tx_lnterrupt _ ftor uect
Buslcatn i - LIMITIL 5 : Lallira lrg_movelnterrupt TaHHZl )
o #: akee CIMITIL A, 208 Open UART-A base = BxbcllBB0B8 cfg
3 e LINITIC 35) Setup rx_interrupt_only for uart €

4] L[IWITIL serialMrgripen: 399, device=A BuPcB
1'4] NITIE in Tx bBlocking mos
04 ] PN ready .
e i D4] L[IWMITIC _T0_MODEM GPIQ is HIGH
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c. Please add “TimeStamp” option and press save.

Option

[ ginary Append Plain text
[ ]Hide dialeg [ ]indude screen buffer

Timestamp Local Time bl

d. Please send “collectLogs” to do the logs capturing.
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F9:22.131 [D4] [LHIRPIPDM_DEBUG IPwE DHS server address from RA Z2031:
[LHIPIPDM_DCEBUG IPwS interface over pdnilted.l resdy t

CLHIPIPON_DEBLM IPwE& DME server address from RA 2001:
[LHIPIFDM_DEBUG IPwE DHS server address from R& 2001

2, F9:32. 127 [0=2] [LHIFPIPDN_DEBUG IPwE DMS server address fr
2,123 [D4] [LHIPIPDHN_DEBUG IPvS DHE server address from RA 2081:

|l lectlogs

e. When the processed done, you will can get the “=== Collect Logs - END ===" string. Finally,
please send “at at%ver” to get the modem FW version and save the log file.

CONFIG File: diAconflgslumZm_dirs2_0@
.‘:-1.| = E
wymlpats g

Cuml et

¥

Fotahpps versjon: 1.0.08

radls versilnans 1 B R
-== (ol lpct Loas - EMD -=--

W T i T
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Federal Communication Commission Interference
Statement

This device complies with Part 15 of the FCC Rules. Operation is subject to the following
two conditions: (1) This device may not cause harmful interference, and (2) this device
must accept any interference received, including interference that may cause undesired
operation.

This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference in a residential installation. This
equipment generates, uses and can radiate radio frequency energy and, if not installed and
used in accordance with the instructions, may cause harmful interference to radio
communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and on, the user
is encouraged to try to correct the interference by one of the following measures:

= Reorient or relocate the receiving antenna.
= Increase the separation between the equipment and receiver.
= Connect the equipment into an outlet on a circuit different from that to which the receiver is

connected.
= Consult the dealer or an experienced radio/TV technician for help.

FCC Caution:
Any changes or modifications not expressly approved by the party responsible for
compliance could void the user's authority to operate this equipment.

This transmitter is certified under the standalone operation condition and may not be
installed to co-transmission with other transmitter without separate reassessment. It is
OEM/Host manufacturer’s responsibility to conduct a separate compliance reevaluation for
confirming that final system continuously complies with the applicable FCC rules under that
circumstance.

Radiation Exposure Statement:

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment. This equipment should be installed and operated with minimum distance
20cm between the radiator & your body.
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This module is intended for OEM integrators only. Per FCC KDB 996369 D03 OEM
Manual v01 guidance, the following conditions must be strictly followed when using
this certified module:

This module has been tested for compliance to FCC Part 24, 27.

The module is tested for standalone mobile RF exposure use condition. Any other usage
conditions such as co-location with other transmitter(s) or being used in a portable condition
will need a separate reassessment through a class Il permissive change application or new
certification.

Any deviation(s) from the defined parameters of the antenna trace, as described by the
instructions, require that the host product manufacturer must notify the module grantee that
they wish to change the antenna trace design. In this case, a Class Il permissive change
application is required to be filed by the grantee, or the host manufacturer can take
responsibility through the change in FCC ID (new application) procedure followed by a
Class Il permissive change application.

This equipment complies with FCC mobile radiation exposure limits set forth for an
uncontrolled environment. This equipment should be installed and operated with a
minimum distance of 20cm between the radiator & your body. If the module is installed in
a portable host, a separate SAR evaluation is required to confirm compliance with relevant
FCC portable RF exposure rules.

The antenna must be installed such that 20 cm can be maintained between the antenna
and users, and the maximum antenna gain allowed for use with this device is 1.7dBi for
band 2 and 4, 1.2dBi for band 12. Only dipole antenna can be used for this device.

The final end product must be labeled in a visible area with the following: “Contains FCC
ID: P27-TPM541”. The grantee's FCC ID can be used only when all FCC compliance
requirements are met.

This transmitter is tested in a standalone mobile RF exposure condition and any co-located
or simultaneous transmission with other transmitter(s) or portable use will require a
separate class Il permissive change re-evaluation or new certification.

This transmitter module is tested as a subsystem and its certification does not cover the
FCC Part 15 Subpart B (unintentional radiator) rule requirement applicable to the final host.
The final host will still need to be reassessed for compliance to this portion of rule
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requirements if applicable.

As long as all conditions above are met, further transmitter test will not be required.
However, the OEM integrator is still responsible for testing their end-product for any
additional compliance requirements required with this module installed.

IMPORTANT NOTE: In the event that these conditions cannot be met (for example certain
laptop configurations or co-location with another transmitter), then the FCC authorization
is no longer considered valid and the FCC ID cannot be used on the final product. In these
circumstances, the OEM integrator will be responsible for re-evaluating the end product
(including the transmitter) and obtaining a separate FCC authorization.

Manual Information to the End User

The OEM integrator has to be aware not to provide information to the end user regarding
how to install or remove this RF module in the user's manual of the end product which
integrates this module. The end user manual shall include all required regulatory
information/warning as show in this manual.

OEM/Host manufacturer responsibilities

OEM/Host manufacturers are ultimately responsible for the compliance of the Host and
Module. The final product must be reassessed against all the essential requirements of the
FCC rule such as FCC Part 15 Subpart B before it can be placed on the US market. This
includes reassessing the transmitter module for compliance with the Radio and EMF
essential requirements of the FCC rules. This module must not be incorporated into any
other device or system without retesting for compliance as multi-radio and combined
equipment.
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